Ridge, TN, were also bred in our facilities. In the transfer experiments involving athymic mice, Fx T cells were obtained from (CBA/N × BALB/cOak)F1 male and female donors.
B Cell Preparations. Donors of splenic B cells were primed intraperitoneally with either 200 btg PC-KLH or 200/~g PC-FGG in complete Freund's adjuvant (CFA) 6-12 wk before killing. Donor spleen cells were treated twice with anti-Thy-1.2 and anti-Lyt-2 plus rabbit complement (C') (Accurate Chemical & Scientific Corp., Westbury, NY), washed extensively in Hanks' balanced salt solution, and then injected intravenously into the recipients, as described in the text. In some cases, the donor mice additionally received 0.3-0.5 ml of rabbit anti-mouse thymocyte serum (ATS) (M. A. Bioproducts, Walkersville, ME)) i.v. 3 and 5 d beforehand; responses generated by cells treated thus were identical to those from cells not exposed to ATS.
T Helper Cell Populations. BNFa and NBFx male and female mice were primed with carrier in CFA in the tail and hind footpads; 4-8 d later, inguinal, popliteal, and periaortic lymph node cells were washed extensively in Hanks' balanced salt solution and used as sources of helper T cells. In some cases, as noted in the text, animals were carrier-primed intraperitoneally and subsequently used as lethally irradiated hosts.
Results and Discussion
We have compared the ability of carrier-primed lymph node cells from xid and normal mice to restore TD responses to PC-keyhole limpet hemocyanin (KLH) and PC-fowl gamma globulin (FGG) in athymic BALB/c nude mice. In responses to both antigens, cells from xid and normal mice provided similar help for the T 15-dominant, TD response elicited in athymic mice. Table I illustrates the results of one experiment using FGG-primed lymph node ceils and PC-FGG as antigen. The carrier specificity of the reconstitution is demonstrated by the relative lack of effect in mice reconstituted with KLH-primed cells and immunized with PC-FGG. These experiments establish two points: PC-specific B cells in congenitally athymic BALB/c mice are predominantly T15+; and these B cells can be helped to generate TD anti-PC PFC responses by both normal and xid carrier-primed cells.
Our experiments have examined primary anti-PC responses, whereas, in the reports of other laboratories, secondary responses were analyzed. To extend our observations to immune B cells, BALB/c mice were immunized intraperitoneally with PC-KLH in CFA and, 6-8 wk later, their splenic cells were rigorously depleted of T cells by double treatment with anti-Thy-1 + anti-Lyt-2 + C'. 107 primed B ceils were transferred to unirradiated, FGG-primed NBFa male mice and to unprimed, irradiated B/C recipients, which served as a negative control for T cell helper activity. One carrier-primed, nonreconstituted xid mouse was also immunized with PC-FGG to confirm the complete lack of host contribution to PFC responses. Table II presents the results of this experiment. It can be seen that the xid recipient provides adequate T cell help for T15 dominant, secondary IgM anti-PC responses. It is important to point out that these results cannot be attributed to PFC responses bearing a minor T15 idiotope because our monoclonal anti-idiotypic reagent can cause complete, long-term unresponsiveness to PC in BALB/c mice (13) ; if the expression of the T15 idiotopes that we detect is not selectively regulated by idiotype-specific help, then the role of a regulatory idiotype-specific T helper cell must be reconsidered. Aliquots of the B ceils used in this experiment were also transferred to irradiated, carrier-primed NBFx and BNF1 male mice to determine if irradiation would expose the defective helper activity of the xid recipient (14) . Spleen cells from BALB/c mice primed with 200 #g PC-KLH in CFA i.p. 1O wk earlier were treated twice with antiThy-l.2 + anti-Lyt-2 + rabbit C' and transferred intravenously to unprimed, 600 rad-irradiated BALB/c recipients (four per group) and to unirradiated NBF1 male hosts that had been primed with 100/~g FGG in CFA i.p. 5 d previously (six per group); each animal received 10 ~ PC-primed splenic B cells. All recipients were immunized with 20/~g PC-FGG i.v. immediately after cell transfer. As a negative specificity control, one primed NBF1 male that had not been reconstituted was also given antigen. One-half of each group was assayed for anti-PC PFC responses 5 and 8 d after challenge. Presented are thc geomctric means of the anti-PC PFC and percent T15 + responses for each time point, with the logarithm of the mean and standard error given in parentheses. Percent T 15 + was determined by the extent of PFC inhibition after incorporation of an anti-idiotypic antibody into the plaquing mixture. * Not done. five individual responses). Anti-idiotypic serum and a PC-containing bacterial polysaceharide inhibited plaque formation >95%. Thus, under conditions of optimal carrier priming, irradiated xid recipients can provide help for T15 dominant anti-PC responses. We interpret Phillips and Campbell's (14) finding of deficient radioresistant helper cell activity in low-dose sheep erythroeyte (SRBC)-primed mice as secondary to ineffectual priming ofxid helper cells (perhaps due to low levels of circulating IgM that may normally focus limiting concentrations of SRBC in the lymphoid tissues).
In these experiments, we elicited anti-PC responses of considerably greater magni- Table III clearly show that in both optimal and suboptimal PFC responses, xid and control mice do not differ in their ability to provide help for T15 + responses. In an experiment of similar design, the helper activity present in carrier-primed cells from xid mice was found to be sensitive to treatment with monoclonal anti-Thy-1 and C' and anti-Lyt-1 + C' but insensitive to anti-Lyt2 + C' (results not shown). We conclude that xid helper cells are Thy-1 +, Lyt-1+2 -lymphocytes. We have also determined whether or not the activity of the helper cells present in xid mice is influenced by circulating idiotype. We investigated this in the course of experiments aimed at shifting idiotypic profiles of PFC induced in NBF1 male mice injected repeatedly with BALB/c (T15 +) serum or immunized in vivo with PC-KLH under conditions known to generate T15-antibodies in xid mice ( [8, 9] , and Z. S. Quan, unpublished results). Neither the passive transfer ofT15 idiotype nor the active production of T15-antibody had a detectable effect on the idiotypic profiles of PFC responses generated by NBF1 female B cells transplanted to treated NBF1 male mice (results not shown). In view of the positive demonstrations both here and elsewhere (6, 9) that helper T cells for dominant T15 + responses are present in xid mice, and given the ineffectiveness of circulating idiotype to alter idiotype expression, two explanations could account for our findings. The first attributes the induction of helper T cells for T15 + responses to the presence of T15 + nonantigen-reactive B cells in xid mice (4) or to the presence of nonclonally distributed idiotypelike surface markers on B cell progenitors (15) . Because the population of sIg + progenitors of antigen-reactive B cells can be expanded by nonspecific antigenic stimulation (16) , it is likely that conflicting findings on B cell-dependent T cell regulation will be generated unless such effects are controlled for. The conflicts may well be compounded by the possibility that the pool of idiotopes recognized by T cells may not be identical to the pool of idiotopes defined by the anti-idiotypic reagents used by different investigators. In all our studies we have used mice raised and maintained under standard conditions; the degree to which immunization with environmental antigens contributes to our findings remains to be determined. The second assumes that either only one type of helper T cell is necessary for IgM PFC responses (17) or that idiotyperestricted T helper cells are not responsible for idiotype dominance (18) . These possibilities are currently under investigation.
Summary

